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DESCRIPTION 



SYSTEM AND METHOD FOR 
REPRODUCING INFORMATION STORED ON A DATA RECORDING 
MEDIUM IN AN INTERACTIVE NETWORKED ENVIRONMENT 



5 1. TECHNICAL FIELD 

The present invention relates to a method of playing content 
on an interactive disk, and more particularly, to a method and system 
for providing an interactive environment for viewers of A/V (Audio 
Visual) data reproduced from content stored on an interactive 
10 content disk or data storage medium, such as an ENAV (Enhanced 
Navigation) or I -DVD (Interactive Digital Versatile Disk) , where 
additional navigation or interactive content can be received from 
an associated content server on a communication network. 

2. BACKGROUND ART 

15 A high-density optical disk (e.g., a DVD) has very large 

storage capacity for digital data. The storage capacity of a DVD 
is sufficient to record high-quality motion picture data of 
relatively long duration as well as high-quality audio data. 

A DVD has two recording areas, one for actual data (e.g., 

20 audiovisual or A/V data) and another for control or navigation data 
used for reproduction control of the recorded actual data. When 
a DVD is placed into a DVD player, the navigation data is read into 
a memory first, and then actual data (A/V data) is reproduced with 
reference to the instructions or control information included in 

25 the navigation data. As a result, a user can view a high quality 
motion picture stored on a DVD using a DVD player. 

Recently, an interactive or enhanced navigation (i.e., 
"I -DVD" or ""ENAV") system has been proposed. An interactive content 
disk (e.g., I -DVD or ENAV disk) can comprise control, navigation 
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or A/V data in form of 'html' (Hyper-Text Markup Language) or x xml' 
(Extensible Markup Language) files. The control data allows an 
interactive play-back device (e.g., I -DVD or ENAV player) to 
reproduce A/V data in accordance with the control and navigation 
5 data stored on the interactive content disk. 

According to the proposed standards for the enhanced 
navigation system, since information related with reproduction of 
A/V data is recorded on a content disk in a read-only format, newer 
various additional contents or newer presentation forms related 

10 with the recorded A/V data can not be added, viewed or accessed. 
As such, a method is needed to allow newer content or information 
associated with recorded A/V data to be presented. 

Furthermore, it is also necessary to develop a method to 
provide a plurality of users, who view the content of an enhanced 

15 navigation disk at separate times and locations with comments and/ or 
additional information provided by other users who have previously 
viewed or are simultaneously viewing the content of the disk. 

3. DISCLOSURE OF INVENTION 

In accordance with one embodiment of the invention, a method 
20 of reproducing information stored on a data recording medium using 
a playing device connected to a communication network comprises 
loading first information stored on the data recording medium for 
reproduction, the first information having a play start time ST; 
determining if second information associated with the first 
25 information is available through the communication network; and 
reproducing the first information and the second information, if 
any, with respect to a timing information RT associated with the 
play start time ST, such that at least a portion of the second 
information is reproduced at time ST + RT. 
30 The second information is provided by a content server 

connected to the communication network and/or a user device 
connected to the communication network. The timing information RT, 
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in one embodiment, is embedded in the second information such that 
a device used for reproduction of the first information can 
synchronize the reproduction of the first information and the second 
information. 

5 The first and second information can be audiovisual 

information. In some embodiments, control information are also 
stored on the data recording medium, wherein the control information 
includes a reference to at least a location on the communication 
network where the second information is stored. In one embodiment, 

10 for example, the second information is provided by a user that 
reproduced the first information using a device connected to the 
communication network at a play time PT. The second information 
is discarded from reproduction, if the second information is not 
reproduced after a threshold time period has lapsed after the 

15 reproduction of the first information. 

In accordance with another embodiment, a data reproduction 
system connected to a communication network for reproducing data 
recorded on a data recording medium comprises first means for 
loading first information stored on the data recording medium for 

20 reproduction, the first information having a play start time ST; 
second means for determining if second information associated with 
the first information is available through the communication 
network; and third means for reproducing the first information and 
the second information, if any, with respect to a timing information 

25 RT associated with the play start time ST, such that at least a 
portion of the second information is reproduced at time ST + RT. 

In one embodiment the control information is stored on the 
data recording medium to provide a reference to at least a location 
on the communication network where the second information is stored. 

30 The second information is provided by a user that reproduced the 
first information using a device connected to the communication 
network at a play time PT. 

In one embodiment, the second information is a comment by the 

3 
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user about the result of reproduction of the first information or 
includes chatting information. The second information is 
discarded from reproduction, if the second information is not 
reproduced after a threshold time period has lapsed after the 
5 reproduction of the first information. The time information RT 
represents relative time lapse from the play start time ST. In one 
embodiment, the data recording medium is an optical disk such as 
an ENAV DVD disk. 

In accordance with another embodiment, a communication 

10 network comprises a content server for storing auxiliary 
information associated with presentation information having a play 
start time ST; a data reproduction system for reproducing the 
presentation information stored on a data storage medium; and a 
means of communication to connect the data reproduction system with 

15 the content server, such that the data reproduction system receives 
the auxiliary data from the content server at a time T2, wherein 
the data reproduction system reproduces the presentation and 
auxiliary information with respect to a timing information RT 
associated with the play start time ST, such that at least a portion 

20 of the auxiliary information is reproduced at time ST + RT. 

In accordance with yet another embodiment, a method of 
reproducing information stored on a data recording medium 
accessible via a communication network comprises loading first 
information stored on the data recording medium for reproduction, 

25 determining if second information associated with the first 
information is available through the communication network; and 
synchronizing the reproduction of the first information and the 
second information with respect to a timing information embedded 
in the second information. The timing information is relative to 

30 a play start time associated with the first information. At least 
a portion of the second information is reproduced at a time 
calculated based on the play start time and the timing information. 
It is to be understood that both the foregoing general 

4 
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description and the following detailed description are exemplary 
and explanatory and are intended to provide a further explanation 
of the invention as claimed. 

4. BRIEF DESCRIPTION OF DRAWINGS 

5 The accompanying drawings, which are included to provide a 

further understanding of the invention, illustrate the preferred 
embodiments of the invention, and together with the description, 
serve to explain the principles of the present invention. 

Fig. 1 is a block diagram of a play-back engine for reproducing 
10 A/V information stored on an interactive DVD disk in accordance 
with one embodiment of the invention. 

Fig. 2 shows an exemplary directory structure of an 
interactive DVD file system, in accordance with one embodiment of 
the invention. 

15 Fig. 3 shows an exemplary communication network where a 

plurality of interactive DVD play-back devices are connected to 
a content server, in accordance with one embodiment of the 
invention. 

Fig. 4 shows format of a data frame broadcasted from a content 
20 server to a plurality of interactive DVD play-back devices, in 
accordance with one embodiment of the invention. 

Figs. 5a and 5b are flow diagrams illustrating a method of 
presenting A/V information using an interactive play-back device, 
in accordance with one embodiment of the invention. 
25 Features, elements, and aspects of the invention that are 

referenced by the same numerals in different figures represent the 
same, equivalent, or similar features, elements, or aspects in 
accordance with one or more embodiments. 

5. MODES FOR CARRYING OUT THE INVENTION 

30 Referring to Fig. 1, the system of the present invention, in 

accordance with one embodiment, is implemented to reproduce 
audiovisual (A/V) data stored on a content disk 10. A/V data may 

5 
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comprise DVD video data, image data, audio data, text, or other 
forms of information. The content disk 10 in addition to A/V data 
may contain enhanced navigation (ENAV) or control data to provide 
an interactive play-back device (e.g., ENAV player or I -DVD player) 
5 with instruction on how to play-back the A/V data. Hereinafter, 
the terms ENAV or I -DVD are used interchangeably and shall refer 
to an interactive DVD system. 

Please note that, for the purpose of simplicity and efficiency, 
throughout the application, the system of the present invention 

10 has been described in association with an "I-DVD" disk or "I-DVD" 
player. This association, however, is by way of example and should 
not be construed as limiting the invention to the particular 
embodiments disclosed. As such, alternative recording mediums or 
players are within the scope of the invention. 

15 An I -DVD player, in accordance with one or more embodiments 

of the invention, comprises a DVD play-back engine and an enhanced 
navigation or interactive (I -DVD) play-back engine. The DVD 
play-back engine is utilized in association with the I -DVD play-back 
engine to present A/V data stored on the I -DVD disk, in accordance 

20 with the enhanced navigation data stored on the I -DVD disk. 

In some embodiments, the I -DVD engine of the system comprises 
a file system 11, a web browser 12, an interface 13, a navigator 
14, a storage unit 15, a decoder 16, a presentation engine 17, and 
a controller (not shown) . The web browser 12 and interface 13 

25 provide network management services for connecting the I -DVD player 
to a communication network such as the Internet, and also to support 
enhanced user interface and to handle user interaction with the 
system. The file system 11 and navigator 14 act together to load, 
parse, and interpret digital data loaded from disk 10 for decoding 

30 purposes. The controller is utilized to process enhanced 
navigation data and the interface between the DVD engine and the 
I -DVD engine, and to control the system elements in response to 
a user request, for example. 

6 
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The decoder 16 is utilized for decoding digital data read from 
disk 10, for example. The presentation engine 17 processes decoded 
A/V data to provide an A/V output to a display terminal , for example . 
File system 11 is provided for conducting file management (e.g., 
5 searching and reading recorded files, such as a disk information 
file, a setup file, and a sync data file) , for example. Web browser 
12 includes a web surfing function and is able to set up presentation 
environment for reproduction of A/V data, for example. 

Storage unit 15 may be any type of data storage medium such 

10 as flash memory or a hard drive for storing files uploaded from 
disk 10 or files downloaded from a communication network to which 
the system is connected. Storage unit 15 can be cache memory or 
a buffer for temporary storage of information, for example, and 
may be implemented in RAM, ROM, EEPROM, a hard disk or other type 

15 of storage medium. 

The navigator 14, the file system 11, and the web browser 12 
represent logical units and may be implemented in form of software, 
hardware, or a combination of the two. In some embodiments, some 
or all of the logical units and components illustrated in Fig. 1 

20 may be implemented in one or more integrated logic chips such as 
Field Programmable Gate Arrays (FPGAs) or Application Specific 
Integrated Circuits (ASICs) . 

* 

Referring to Fig . 2 , in accordance with one or more embodiments 
of the system, one or more data and/or control files exist or can 
25 be implemented under a root directory of the I -DVD disk. A DVD 
enhanced navigation directory (i.e., DVD_ENAV or ENV_TS) directory 
may exist, for example, directly under the root directory as shown 
in Fig. 2. Files including enhanced navigation or other control 
information and enhanced navigation content files may be placed 
30 under the DVD enhanced navigation directory. These files may 
include html, xml, and A/V content, for example. 

In some embodiments, a first file *EnDVD.Inf ' , for example, 
comprises information for reproduction of A/V data recorded on an 

7 
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I-DVD disk 10, a second file x Index. html' , for example, comprises 
information relating to initial setup for reproduction of A/V data, 
and a third file * Index, syn' , for example, comprises time 
information for synchronizing between A/V data and additional data 
5 provided through the communication network or a user. 

In some embodiments, under the root directory, other 
subdirectories may be implemented. A directory 'VIDEOJTS', for 
example, may comprise files of video data. Another directory 
*AUDI0_TS', for example, may comprise files of audio data, and a 

10 subsequent directory 'ENAVJTS', for example, may comprise 
additional content files (e.g., 'html' files, 'xml' files, image 
files, video and audio files) . 

In one embodiment, the file x EnDVD.Inf, for example, under 
the root directory comprises information about a disk version, a 

15 content version, a content manufacturer, or a reference address 
(e.g. , URL) for accessing a content server. The content server may 
provide a variety of contents and content -related information 
provided by other users connected to the same communication network 
or new update information that correspond with the A/V data being 

20 reproduced at a certain time interval . 

The setup file 'Index.html', for example, under the root 
directory may comprise environment setup information for the web 
browser 12 and control or navigation information for reproduction 
of the content stored on I-DVD disk 10. The file % Index, syn', for 

25 example, may comprise time stamp data to synchronize A/V data read 
' from the I-DVD disk 10 with other contents down loaded from a content 
server, for example. 

In some embodiments, the directory *ENAV_TS' , for example, 
comprises additional contents to be presented or outputted in 

30 synchronization with A/V data. Additional contents provided from 
a content server may be also stored under the directory X ENAV_TS' , 
for example . The additional contents may comprise html or xml files, 

■ 

image files, sound files, and video files, for example. It is 
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noteworthy that the file and directory names and the particular 
data structures disclosed here with reference to the A/V and 
enhanced navigation data are for the purpose of example. As such, 
other names and different or equivalent directory structures and 
5 formats may be implemented or used that would accomplish the 
objectives of the present invention in the same manner to perform 
the same function and to obtain the same results, without limiting 
the scope of the invention. 

Now, referring to Fig. 3, in one embodiment of the invention, 

10 a plurality of interactive.play-back devices, (e .g. , I -DVD players) 
are connected to a content server 3 00 through a communication 
network, such as the Internet. The content server 300 can provide 
a virtual theater service (VTS) to several users. In a VTS 
communication network, the content server 300 broadcasts additional 

15 content (e.g., update information, chatting information, etc.) 
associated with A/V data stored on an I -DVD disk to a plurality 
of networked I -DVD players 100i to 100k, for example. 

The additional content is provided to one or more I -DVD players 
when the content server learns that a particular A/V information 

20 is being played by said I -DVD players . When the additional content 
is received by the I-DVD player, then the I -DVD player plays the 
provided additional content at about the same time as the 
particular A/V data is being played back. 

In a VTS communication network, chatting data can be provided 

25 to a first user who is watching a movie, for example, reproduced 
from an I-DVD disk. Assuming that a second user has already watched 
the same movie, the second user may have utilized the interactive 
features of the I-DVD system to make a comment about a particular 
scene of the movie played at a time T after the beginning of the 

* 

30 movie. As provided in further detail below, the interactive system 
allows the first user who is watching the same movie to listen or 
see the comment made by the second user at the same time in the 
duration of the movie as it was made. 

9 
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For example, the second user may have started playing the I -DVD 
movie at 10 p.m. on Friday night, and during the second scene of 
the movie he made .a comment about the shirt worn by the actor. The 
first user may play the movie at 8 a.m. the next Saturday morning 
5 by playing his copy of the same I -DVD movie. When the second scene 
of the movie is played, the first user will see the comment made 
by the second user about the actor' s shirt, because the I -DVD system 
interacts with the content provider to determine if any additional 
content associated with the second scene of the movie has been posted 

10 on the network for play-back. 

To accomplish the above content tracking and content sharing 
at the proper time in the duration of the play-back, the content 
server 3 00 adds one or more time stamps to each data frame for the 
additional content provided to an I -DVD player, as shown in Fig. 

15 4. The time stamp comprises the relative time lapsed from the time 
the presentation started (i.e. , play start time) . If a data frame 
includes, for example, chatting data, the time stamp may include 
the play start time of a user who produced the chatting data. This 
information is used so that the I -DVD player can replay the 

20 additional data at the appropriate time. 

An I -DVD player or other play-back device receiving the time 
stamped data frame compares its current playing time with the time 
stamp embedded in the data frame, and either discards the data frame 
or presents additional data included in the data frame along with 

25 A/V data being reproduced from an I -DVD player. Additional content 
provided is sometime discarded depending on implementation of the 
I -DVD system. For example, a user may choose not to receive certain 
additional data, or if the additional data is not received at the 
appropriate time by the user to be played with the particular 

30 associated A/V data, then it is not played. 

Before an I -DVD player can synchronize the additional data 
provided by the content server for play-back with the A/V data stored 
on the I -DVD disk, certain startup procedures are performed. In 
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certain embodiments, the startup procedure comprises identifying 
the playback mode, decoding startup files, decoding the A/V data 
and/or the additional data loaded from the I -DVD disk and/or the 
content server, and launching the enhanced navigation application 
5 to play the loaded information. 

Referring to Figs. 5a and 5b, if a media disk is placed into 
an I -DVD player then it is determined if the additional content 
information are to be played back or not (Sll) . If, for example, 
the user chooses not to play the additional information or if the 
10 media disk placed in the I -DVD player is a conventional DVD disk, 
the navigator 14 conducts an ordinary DVD reproducing operation 
in response to a play-back request (S12) . 

If the disk is an I -DVD disk, the navigator 14 controls the 
file system 11 to load startup file (e.g., * Index.html' and 
15 1 Index. syn' ) under the root directory of the I -DVD disk 10 into 
the storage unit 15 (S13) . As stated earlier, storage unit 15 can 
be any type of data storage including a volatile memory buffer. 

The navigator 14 interprets the startup file x Index.html' , 
for example, in the storage unit 15 with the assistance of the web 
20 browser 12, and sets up the system environment and parameters of 
the web browser 12 (S14) . Web browser 12 has an Internet surfing 
function that specifies presentation form of A/V data, for example. 
Furthermore, user inputs may be received once system environment 
and parameters are setup. 
25 The navigator 14 checks whether there is an 

Internet -connect ion request from a user (S15) . If there is no 
request, a ROM-based A/V play-back of the A/V data stored on the 
storage unit 15 is conducted (S16) . In a ROM-based reproduction, 
the contents included under, for example, the directory X ENAVJTS' 
30 are synchronously presented with the A/V data read from the I -DVD 
disk 10 with reference to time information written in the sync file 
x Index. syn', for example. 

If a connection to the Internet is requested by a user (S15) , 

11 
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to download contents with newer version than those on the I -DVD 
disk 10, then navigator 14, for example, reads a URL or other 
reference information included in the file *EnDVD. Inf ' , for example, 
under the root directory to and control the web browser 12 and the 
5 interface 13 to make a connection to the content server addressed 
by the reference information. 

If an Internet connection is made, the w version information" 
written in the file x EnDVD.Inf, for example, is transmitted to 
the content server along with a download request for a setup and 

10 a sync file related with the latest contents compatible with the 
version information (S17) . The content server searches a database, 
for example, for the files x Index.html' and x Index.syn' or their 
equivalents with the latest contents that are linked with the 
received version information. If found, the content server 

15 transmits the files to the I -DVD player. It should be noted that 
references made here in association with the Internet is to provide 
an exemplary description for the manner of operation of the system 
in accordance with one embodiment of the invention. Thus, the 
present system can operate in conjunction with any communication 

20 network. Further, references made to file formats or filenames are 
by way of example. Other file formats or alternative databases or 
data structures with equivalent functional use can be implemented 
or utilized, in other embodiments. 

The navigator 14, in one embodiment, interprets the content 

25 of the * Index.html' file, for example, for the latest version with 
help of the web browser 12 and resets the system environment for 
A/V data reproduction (S18) . The received sync file *Index.syn', 
for example, is stored in the storage unit 15 for future referral. 
Referring to Fig. 5b, as discussed earlier, a user may decide 

30 to enable different interactive features of the system. For 
example, when a user selects the VTS mode (S2 0) , the navigator 14 
requests the content server 300 to supply additional content 
information (S21) . The content server 300 collects the requests 

12 
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and transmits a data frame to the I -DVD player that requested the 
additional contents . 

When an I -DVD player receives transmitted data frames from 
the content server 3 00, it searches A/V data recorded on the I -DVD 
5 disk for a location corresponding to the time stamp, for example, 
in a first data frame (S22) . If the time stamp is equal to a first 
value- (e.g., zero), then the I -DVD player sets its clock to the 
time stamp in the data frame and starts to reproduce A/V data from 
the referenced time. A value of zero, for example, may mean that 

10 the additional content is reproduced as soon as the A/V data 
play-back resumes. A higher value, for example, may instruct the 
I -DVD player to play-back the additional content after a certain 
time period has lapsed from the play start time. 

If the first data frame includes additional A/V content, the 

15 I -DVD player presents it together with A/V data stored on the I -DVD 
disk. When another data frame is received (S23) the I -DVD player 
compares current playing time in its clock with a time stamp in 
the received data frame (S26) that is represented relative to the 
play start time. 

20 If the time stamp is earlier than the current playing time 

(S27) , the received data frame is discarded (S29) for the reasons 
discussed earlier. Otherwise, the additional A/V content in the 
received data frame is presented along with reproduced A/V data 
from the I -DVD disk, when the playing time of the I -DVD player's 

25 clock approximately matches the time stamp (S28) . 

In some embodiments, during play-back of A/V data, the I -DVD 
player may request the content server 3 00 to receive or deliver 
chatting data to other networked devices whenever the chatting data 
is provided by a user. When chatting data is provided, the content 

30 server 300 adds a time stamp relative to the play start time to 
the received chatting data to form a chatting data frame . The frame 
is then broadcasted to other networked devices, for example. The 
relative time can be added by the I -DVD player generating the 
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chatting data instead of the content server 300, in some 
embodiments . 

■ 

The broadcast chatting data frame is processed by the 
networked I -DVD players in a similar manner as an additional 
5 content frame. That is, if the relative time in a time stamp of 
a chatting data frame is earlier than current playing time, the 
chatting data frame is discarded. Otherwise, the chatting data is 
presented along with reproduced A/V data, according to the time 
stamp. 

10 In one embodiment, if a user connects to the VTS network and 

plays an I-DVD disc, at a time after a first user has already started 
playing the I-DVD disk, the content server 3 00 remotely sets the 
I-DVD player to receive the earlier broadcasted data frames. When 
the late -connected I-DVD player receives a data frame broadcasted 

15 from the content server 300, for the first time after connection 
to the VTS network, it searches A/V data recorded on the I-DVD disk 
for a location corresponding to a time stamp, preferably imbedded 
in the first -received frame. If the target location is found, the 
I-DVD player sets its clock to the time stamp in the first data 

20 frame and starts to reproduce A/V data in accordance with the time 
stamp . 

The above -explained interactive and enhanced navigation 
system and method enable a plurality of users, who view the same 
content played-back from an I-DVD disk, to view additional contents 
25 provided by other users at the point in time during the play-back 
when the content is provided by another user. 

The preferred embodiments may be implemented as a method, 
apparatus or article of manufacture using standard programming 
and/or engineering techniques to produce software, firmware, 
30 hardware, or any combination thereof. Code or data stored in a 
computer readable medium is accessed and executed by a processor 
or a micro-controller. The code in which preferred embodiments are 
implemented may further be accessible through a transmission media 
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or from a file server over a network. Of course, those skilled in 
the art will recognize that many modifications may be made to this 
configuration without departing from the scope of the present 
invention, and that the article of manufacture may comprise any 
5 information bearing medium known in the art, 

* 

The invention has been described, by way of example, as 
performing specific operations or steps that occur in a particular 
order. In alternative implementations, certain steps may be 
performed in a different order, or one or more steps may be added, 

10 modified or removed without moving away from the principals and 
the general concept of the invention. As provided, the various 
modes of operation and possible implementations of one or more 
embodiments of the invention may be achieved regardless of the 
specific order illustrated in the accompanying flow diagrams. 

15 It will be apparent to those skilled in the art that various 

modifications and variations can be made in the present invention 
without departing from the spirit or scope of the invention. Thus, 
it is intended that the present invention cover the modifications 
and variations of this invention provided they come within the scope 

20 of the appended claims and their equivalents. 
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CLAIMS 

1. A method of reproducing information stored on a data 
recording medium using a playing device connected to a communication 
network, the method comprising: 

5 loading first information stored on the data recording medium 

for reproduction, the first information having a play start time 
ST; 

determining if second information associated with the first 
information is available through the communication network; and 
10 reproducing the first information and the second information, 

if any, with respect to a timing information RT associated with 
the play start time ST, such that at least a portion of the second 
information is reproduced at time ST + RT. 

2-. The method of claim 1, wherein the second information is 
15 provided by a content server connected to the communication network. 

3. The method of claim 1, wherein the second information is 
provided by a user device connected to the communication network. 

4. The method of claim 1, wherein the timing information RT 
is embedded in the second information such that a device used for 

20 reproduction of the first information can synchronize the 
reproduction of the first information and the second information. 

5. The method of claim 1, wherein the first information is 
audiovisual information. 

6. The method of claim 1, wherein the second information is 
25 audiovisual information. 

7. The method of claim 1 further comprising loading control 
information stored on the data recording medium, wherein the control 
information includes a reference to at least a location on the 
communication network where the second information is stored. 

30 8. The method of claim 1, wherein the second information is 
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provided by a user that reproduced the first information using a 
device connected to the communication network at a play time PT. 

9. The method of claim 8, wherein PT < ST. 

10. The method of claim 8, wherein PT = ST. 

5 11. The method of claim 8, wherein the second information is 

■ 

chatting information. 

12. The method of claim 8, wherein the second information is 
a comment by the user about the result of reproduction of the first 
information. 

10 13. The method of claim 8, wherein the second information is 

not reproduced if PT > ST + RT. 

14. The method of claim 1, wherein the second information is 
discarded from reproduction, if the second information is not 
reproduced after a threshold time period has lapsed after the 

15 reproduction of the first information. 

15. The method of claim 1, wherein the second information is 
auxiliary information about the first information. 

16. The method of claim 1, wherein the second information is 
update information for the first information. 

20 17. The method of claim 1, wherein the time information RT 

represents relative time lapse from the play start time ST. 

18. The method of claim 1, wherein the second information is 
not reproduced in response to a user request . 

19. The method of claim 1, wherein the data recording medium 
25 is an optical disk. 

20. The method of claim 1, wherein the data recording medium 
is an interactive DVD disk. 

21. A data reproduction system connected to a communication 
network for reproducing data recorded on a data recording medium, 

30 the system comprising: 

first means for loading first information stored on the data 
recording medium for reproduction, the first information having 
a play start time ST; 
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second means for determining if second information associated 
with the first information is available through the communication 
network; and 

third means for reproducing the first information and the 
5 second information, if any, with respect to a timing information 
RT associated with the play start time ST, such that at least a 
portion of the second information is reproduced at time ST + RT. 

22. The system of claim 1, wherein the second information is 
provided by a content server connected to the communication network. 
10 23. The system of claim 1, wherein the second information is 

provided by a user device connected to the communication network. 

24. The system of claim 1, wherein the timing information RT 
is embedded in the second information such that the first 
information can be synchronized with the second information during 

15 reproduction based on the value of timing information RT. 

» 

25. The system of claim 1, wherein the first information is 
audiovisual information. 

26. The system of claim 1, wherein the second information is 
audiovisual information. 

20 27. The system of claim 1 wherein control information stored 

on the data recording medium to provide a reference to at least 
a location on the communication network where the second information 
-is stored. 

28. The system of claim 1, wherein the second information is 
25 provided by a user that reproduced the first information using a 

device connected to the communication network at a play time PT. 

29. The system of claim 8, wherein PT < ST. 

30. The system of claim 8, wherein PT = ST. 

31. The system of claim 8, wherein the second information is 
30 not reproduced if PT > ST + RT. 

32. The system of claim 8, wherein the second information is 
a- comment by the user about the result of reproduction of the first 
information. 
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33. The system of claim 8, wherein the second information is 
chatting information. 

34. The system of claim 1, wherein the second information is 
discarded from reproduction, if the second information is not 

5 reproduced after a threshold time period has lapsed after the 
reproduction of the first information. 

35. The system of claim 1, wherein the second information is 
auxiliary information about the first information. 

36. The system of claim 1, wherein the second information is 
10 update information for the first information. 

37. The system of claim 1, wherein the time information RT 
represents relative time lapse from the play start time ST. 

38. The system of claim 1, wherein the second information is 
not reproduced in response to a user request. 

15 39. The system of claim 1, wherein the data recording medium 

is an optical disk. 

40. The system of claim 1, wherein the data recording medium 
is an ENAV DVD disk. 

41. A communication network comprising: 

20 a content server for storing auxiliary information associated 

with presentation information having a play start time ST; 

a data reproduction system for reproducing the presentation 
information stored on a data storage medium; and 

a means of communication to connect the data reproduction 

25 system with the content server, such that the data reproduction 
system receives the auxiliary data from the content server at a 
time T2, wherein the data reproduction system reproduces the 
presentation and auxiliary information with respect to a timing 
information RT associated with the play start time ST, such that 

30 at least a portion of the auxiliary information is reproduced at 
time ST + RT. 

42. The communication network of claim 41, wherein timing 
information RT is embedded in the second information. 
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* 

43 . The communication network of claim 41 , wherein the second 
information is provided to the content server by a second data 
reproduction system. 

44. The communication network of claim 43, wherein T2 < ST 

5 + RT. 

45. The communication network of claim 43, wherein T2 = ST 

+ RT. 

46. The communication network of claim 43, wherein the second 
information is not reproduced if T2 > ST + RT. 

10 47. A method of reproducing information stored on a data 

recording medium accessible via a communication network, the method 
comprising : 

■ 

loading first information stored on the data recording medium 
for reproduction, 
15 determining if second information associated with the first 

information is available through the communication network; and 

synchronizing the reproduction of the first information and 

the second information with respect to a timing information embedded 
in the second information. 

20 48. The method of claim 47, wherein the timing information 

is relative to a play start time associated with the first 
information. 

49. The method of claim 48, wherein at least a portion of the 
second information is reproduced at a time calculated based on the 

25 play start time and the timing information. 

50. The method of claim 48, wherein the second information 
is stored on a content server connected to the network. 
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